•J • ' \ i 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et a! 
S.N 09/910,663 

01/22 



Fig. 1A 
Fig. 1B 
Fig 1C. 



• 



Fig. 1D 




o 



nJ 

5=s i 



F/g. 1F 



Fig. 1G 



Fig. 1H 




Fig. 11 



Fig. U 



- WATER SOLUBLE COMPONENT 

- HY0R0LI2ABLE COMPONENT 

- WATER SOLUBLE AND HY0R0LI2ABLE 
COMPONENT 

- PHOTOPOLYMERIZABLE COMPONENT 



1 GELS FOR ENCAPSULATION 

^ OF BIOKXiCAL MATERIALS ^^^^ 

Inv.: Jeffrey Hubbell et al 
I S.N 09/910.663 

02/22 



WASH WITH CALCIUM 
SOLUTION AND SUSPEND 
IN MONOMER SOLUTION 



SOAKED 
IN 

DYE* 

SOLUTION 



AL6INATE-P0LYLYSINE- 
ALGINATE MICROSPHERE 




IRRADIATE 
WITH^ 

LASER 




ADSORBED DYE 
EOSINE SOLUTION 




PEG GEL 
LAYER 



Fig. 2a 



PEG MOMONER- 
TRIETHANOL 
AMINE SOLUTION 




Fig. 28 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 
S.N 09/910.663 



0^2 





1) WETTED WITH MONOMER 
SOLUTION 
2) SUSPENDED IN 
MINERAL OIL 




IRRADIATED 
WITH LASER 



ALGINATE- POLYLYSINE 
MICROSPHERE 



THIN MONOMER FILM 




PEG GEL 
COATING 



Fig. 3 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
lnv.:JeffneyHiibbeOetal 
S.N 09/910,663 



05/22 



a 
O 

m 
m 
w 

o 

m 
m 

o 
m 




Fig. 4 



% 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 
S.N 09/910.653 

06/22 




LL SUSPENSION INPUT 





ANNULAR SECTION 



DROPLET OUTPUT 



Fig. 5 



2v ^--^ 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: JefljeyHubbefl^al 
S.N 09/910,663 



07/22 



1=* 
o 
gi 
m 
y 

O 

ru 
m 
m 

a 
m 




Fig . 6 




Fig. 7B 



"1 

-J 

J 



% 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbelletal 
S.N 09/910.663 




09/22 




b c d e 

GEL COMPOSITION 

Fig. 8 





40 - 


ED 


30 - 


tn 




< 




UJ 




EL 


20 - 


a 


m 


z 


10 - 


ui 






O 




(T 




Q. 


0 -ir 


55 


■ 



-10 




ALBUMIN 

IgG 

FIBRINOGEN 



—I " 1 ' i — 

20 40 60 

TIME (MINUTES) 

Fig. 9 



80 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 
S.N 09y910,663 




10/22 




— r 

20 40 

TIME (MINUTES) 



Fig. 10 



12 



10 - 



y=-17.11l 8.6370X 
R^2- 0.966 



8 - 
6 - 
4 - 



2:2 2.4 2.6 2.8 3.0 

Log exposure, ms 
Fig. 11a 



3.2 



3.4 




Fig. 11B 



•r:.r^^''^^^r-'^'''r'''' ^ • GELS FOR ENCAPSULATION 

' ^ OF BiaOGICAL MATERIALS 



S.N 09/910.663 



12/22 



Q 
m 

m 




F/g. 7ZA 



o 
ru 
ru 

0 

ru 



^T'^yy^^^^^^^ 1 * GELS FOR ENCAPSULAnON 

% 



- ;••*-'*-'■■•■-'•«'• =••■'.' lnv::Je»ByHubbefletal 



OF BIOLOGICAL MATERIALS 
Jefliey Hubbefl e 
S.N 09/910.663 



13/22 



Q 
■a 

O 
yi 
ffi 
W 

2 

a 

m 
m 
o 
ru 




Fig. 13 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 

^ri^j-i^i \ fi S.N 09/910,663 




14/22 





0.00 9.00 18.00 27.00 36.00 45.00 

Time (sec.'^) 



Fig. 14b 



% 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 
S.N 09/910.663 




15/22 



c 
-I 




0.00 



9.00 18.00 27.00 

Time (sec."^) 
Fig. 14c 



36.00 45.00 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbell et al 




^.^^.y^^i, . ^ S.N 09/910,663 



16/22 



W 




Calculated d p 



Fig 15 



•1 



•rAi-ra-z.-i:., 



GELS FOR ENCAPSULATION 
OF BIOLOGICAL MATERIALS 
tnv.: Jeffrey Hubbelletal 
S.N 09/910,663 



17/22 



O 
m 

w 




F/g. 16A 



o 

pj 

01 
o 

hj 




F\g. 16B 



■JV.:-.."(, 



% GELS FOR ENCAPSUUTION 
OF BIOLOGICAL MATERIALS 
Inv.: Jeffrey Hubbelletal 
■IT- " M, ..'i - ■ ■] S.N 09/910,663 



18/22 





120 



Q 




-i — r—l 1 1 — I — I 1 — I — I — I — 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 
TIME (DAYS) 



Fig. 17b 




DAYS 

Fig. 18a 




0 10 20 30 40 

DAYS 



Fig. 18b 




DAYS 



Fig. 18c 



GELS FOR ENCAPSULATION 




Fig. 19B 




Fig. 20B 



